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1. SSf/H- SAIIA|(Ee)_1: 
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£ 4 

^^-i-^M, ^l^E^, PWM, 7>^, fj-71 
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1020030034498 ^^ 2004/3/17 

^^a^l7l^ oitHe) liffe ^3Hr S^^l ^ ^ {Apparatus and method 
controlling invertor pulse width modulation frequency in LCD} 



-£ 3^r, ^ofl Eft ^lA] 7^ 61 Hi E] ^^^^ ^2}-^ 3&^#*H rfl*V ^ 

51, 

-£ 4^r ^ uq-E- PWM ^^71^ ^-^1 

200 : ^HeiHefloiE^ j=l 2 10 : TdHt-^l 

220 : ^^cl^l-eflol 230 : IM^H^- 

240 : PWM ^S-^- 250 : SltH^ 

260 : ^^gcl^l-eflol 
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1020030034498 %^ <Qt\: 2004/3/17 

JL^SL ^S>7|] °-7fl ^oflA^| nfl^- ^^Tfl ^ ^ ^ o] ^ o] ol 

cf. c-l^-cfq- S^l^ll-ol o.^ ^S^^i 71^^ CRT £^Ei^ 

*r ^^S^l7l^ o]e^*l 3-^7} sfl^cHr ZL ^A7> ^*)- ^x}*} 

31 

tb^, icH^ffEi, PDA5+ *cfl-g-7l 7l#^ ^3. ^s^Rr 3H 
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1020030034498 %^ <QA- 2004/3/17 

°l-n-S. ^cfl7l7l^, Al^eflo^ A>-g-^-^<Hl <^^SA]7lSl 5.3} 

B^- ^eItt, 51^*1 (10), ^Bl-Ei(ll), 1±B *-^*l (Host-PC I 

Bridge)(12), nflSE](13), ^(u), ^B-&£i(15), ^ ?1B1-&| (16) , 7} .EL 

(CardBUS) ^1B1-eK17), ofol^^oil o] Ji^l (PCI-ISA Br idge)(18) , ^^^71 

(LCD)(19), H-ol^(20), ^.E|i 71^.^.(21) ^-°1 tH^ E)-ol# -S-sfl ^^tf. 

#7l 33*)oHi oVoloH^cHiol w^} Q8Hl^r, ^12.^ ^ (CMOS-RAM) ( 180) °1 2.^- 
^, A o v 7l t> r °l^(20Hl^ #(200)sf ^(201), zleIjl 7]iL£L ^#2-1(203)7]- if 

Aj-71 on^ 5Al7l(19) - ( £ 2o11 ^ ^. ol) CCFL(Cold Cathode Fluorescence 

Lamp) ^7-}$)- ^ ^di7>(l90)7l- ^S^M (19)^1 v}^ #*1H ^ ^^^^ ^e) 

jl #71 ^^ S a]71 H-71 2^#*H1^-, aflE^ *1^(31) AC <H^Ei ^(32)1-, ^ ^ 

eflUL ^*>7l ^tr ^€ ^^(30)^, #71 ^-^(30)1- 7l^ ^7>£)^ 

^^^■y- 31^ €^^^(Pulse Width Modulation) nl-El- ji^ i^l^sH, 

A c v 7l <£^h£:*K 190)5. ^I7>^>71 ^Itt <?]BlEl(33)7> ^^€^r. 
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1020030034498 #^ <y*>: 2004/3/17 

<20> ZLH^JL #7] °}n]Bl<q PWM ^4t^, 100 ~ 400Hzl- A>-g-*>^ , o] ^ ^4 

^» €<=r. 270Hz«- ^^S, °1 ^^Hr^ Ej-oj =b]1- «|7l efl^ofl 4a). 

0% ~ 100%4*1 7>^Al7liaA^| o] <?ltt]Bl(33)5. #^?}-4. 

<2i> eV^, ^ <ytHEi(33)°lH^ # 7 1 (20)^51^ #^S]^r PWM ^£-^1 ^ 

7l^H #^ ^ 0 J^ ^4^# -M^r ^, <^ &*}7)°) ^^>(190)S. ¥^711- S 

^}?\) , ^7}9\ <y^E^ PWM ^4^ ^£-4 ^^a^l7l^ ^efl <y 

^ 7_>4 <#2L ?BH ^*l-7fl 5^, on>g 3*1 ^ ^ofl ^°1^7j- M-Ef^Tll ^cf. 

<22> ^_ ^tfl-g^MS] tiflE^ A>^-Al^ ^ 7 > ^Mfl4 C)^ Aj^Eflo) A>-g-^-^ ofl 44 

A 1 7} <!\ S.^ ^4^» 7>^A] 71 Til 5}4. O^O. Al^Eflo^ ^^ i£f ~o] 7 ] <^ 

yflE^ A>-g-^-^Ol^ A}^o] 7 l f ^llHSfl^ 6n^ S A]7l^ = gfl<>J ^4 

°J43. 7>^A]7l^ ^Ojc).. o)z\i£ 7g o. j ofl^ lA ] 7 ]o^ «}7l£|^iS "JL^ PWM ^4 

^r"# °1 -g-sr>^r ^*1H 2.^ 91*]*-] (Burst mode)^, #7l PWM^4t^ ^^1714 

^4^44 Aj-^Ti^O.^. s^y-S^o. ^-^Al7l7fl 4 ^ % o] cf . 

<23> o]^] 44 j -f-Aj-^o.^. <y^E|4 PWM ^4^r , ^3*l7l4 ^efl<y ^4^«- % v 

S 5r>^ ^^^1-71] 4^1, #7] PWM ^4^TTT ^7] ^}<$ ^4^ , ^ ^7} ^4^4 

^ H4 15Hz Efl^l 30Hz 3.7]] ^^\A] £M , H *}o}7} 15Hz °}is}7} 

SLsL ^I«fl *J!*<mAl7Hl ±o]^ 7 } 44^ 7>^o] ^o^tU ^4. 
<24> tl"^, ^4^ L^AS ^0)2,7} 44%^ 7>^^ ^44^, 
<25> F = ABStPWM ^4^- ( = ^4^ x n )], 
<26> c^ 7 i^ n = 1,2,3,4 ^ , 
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1020030034498 #3] 2004/3/17 

<27> F > 15 ©lis oV^^oIji, F < 15 l-^*}7fl ^^aA]7l^ = ej)<g 

. ^ Vsync ^^7} 60Hz $1 60Hz^ ^^Hr m Sfl^fe- 

<28> 60*1 = 60, 60*2 = 120, 60*3 = 180, 60*4 = 240, 60*5 = 300 °}JL, 

<29> o] ^sj-^s.^ ^o o v^s)-^7> 33^3 PWM ^^7} ^4. 
<30> 90 150 210 270 

<3i> ^4^rl- 0 l PWM ^4t5 ^ 7p=-l5}jL, o] ^ 210Hz 5E^r 270Hz# 

<32> 4^ ^A 0 V^ A^Hjc^ 

<33> ofl ^ S Al 71 ^ = Efl <y (Vsync ) 7> 60Hz <U nfl , 

<34> {(60>l)+(60/2)}di5 = 75-105, {(60>2)+(60/2)}i5 = 135-165 

<35> {(60>§)+(60/2)}di5 = 195-225, {(60>4)+(60/2)}di5 = 255-285 

<36> {(60>§)+(60/2)}di5 = 315-345, , 

<37> o] ^ 270HZ-& PWM ^^MrS ^M^, 60Hz 4*>ufl^<y 240^ 5*>wfl^<?l 300^ ^7*V 

30^2] ^(Gap)o] ojcf. tcj-^ Aj-jr^ cg^ojol 7>^>cf. # 7 j 270HzS. 

o>^sl ^s>^ ^ ti>sq- ^-ol 2 55H Z - 285Hz a>o] 7 > £cf 

<38> zLeiM- Vsync ^^HM ^7} 1 ^S^l, ^1* 60 h z <?1 $ f^^o] ofl 

^S.*]?]^ Af-g-^-cfig, PWM ^^Hr* ^7)S\- £-§r ^°-S. ^f>}^ A>-g-*])£ °.ti 0 V^n> ( 

on^ 5 CA]7l^ ^7} ^o\7]jl Vsync ^^5. 45Hz, 57Hz, 60Hz S. <^z] 7 }x}9] °J\^S.X\7]7} 
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1020030034498 #^ ^7}: 2004/3/17 

<« #<H , SMSC pH^a^Ho} PWM 275Hz7> 7H^}n}-. trfsH ^ 

275Hz!- it 71 PWM ^^S. ^<5>7l] S]^, ^x^l £| ^efl<y ^sHr7> 60Hz<>11^^ 

^-X^ &°1 ^^-ol <2lj>§S^7l£l Vsync ^4^r» 57HzS. ^>-§-^ ^^1^, 

57Hz2] 5«fl^7> 285°1-EL^- 10Hz^ Qo] ^fi^H ^^PS sj-^l-^ ^^S^l-ol ^cf. 5E 
<2fl^^A]7l^l Vsync 45Hz5. A}-g-^ ^^l^, 45Hz^1 6«B^r7> 270Hz°lJ2.5. 5Hz 

#2fl2l ^-t^E^H^ ^^SAl7lSl Hifloj 7}-^ S^l- nfl, 6B^ 

^17121 ||7l PWM ^^Hr^r jl^Q ol^-^i n}eM PW m ^^Hr^ — ^ 

T ^ #jr#>a O.S S^lr^l -f3l7> 



[m-r^ol ol= J7 71- ^ 71^^ 4*H1 

^3^, ^^S^l7l2l «]-7l» S^*>7l ^£13 JgJ^ 

^2: ^2>-M- ^^JEAl7l2l Hefl^s^s). o^J^sflAl 7 >^ 2:^§>7l ^ ^S^l*] oltil 

^ -T^fl ^r3£r, ^^SAl7lSl 11 711- 2:^^1-71 Sg^S.^ - 

^S}-^ ^o] o}^ 2)^^21-^^ ^t^S. oP^ S Al7l<i| ^ 
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1020030034498 ^7}: 2004/3/17 

43> -g- ^-tg^ ajB]^=.o] ofl^ S Al7)# *\^$\ «ltt]Eil- A>^>(^ «^^> 

44> Aj- 7 ) S.^^. ^*>7l -g- t^ofl 4a «2fl^ S Al7lSl <£l fAi^^ 3. 

A] 71 SI a^El-olHl- ^tb ^^SAl7l ^H^; A>7] 7 1 7>^S]fe- Bfloj ^4^1" ^l" 

<£*}31, ^7) HJfJ ^SHMl cfltb PWM7>^^iS]- ) Aj-71 ^^SA]7l ^ = <2j ^71 2^ iL» 
#^*Rr ^H^^! A o V 7l ^Hn^H PWM7>^^Jio11 ^-g^lH, #7] °J\7$&X\7] 

^5.^ ^nM^^^* 7>^Al^ #^*>^ PWM ^«-^rW; ^7) PWM £^r^ 7 ].^^ «| 
712:^^2}-^^ ^^^^ 03^^)7) eH^^ *]^Kr ^^-1- 

45> ^"71 PWM £?Hr#£r, vfl^l ^i^o] 71-^^O.S *fl, 7}^^r 7} 

46> ^"71 PWM £^3-8-, ^IHH 7>^sl^ 7>^ PWM ^J±» °g^Hr ^1 1 °,m"r 

^7} x\] 1 ^^-g- ^-sflAi 01 33^. 7>^ PWM ^il^l 7l^*V ^2}-Sl^ ^^^1- 

#3*Hr ^MK^^^; ^&*]7] ^H^l ^-712^^ t\7]^l^n\^ og^ 

^1 2 ^-71 ^ ^-71 2 °g^^^^l *}M^, 7} 

frM^^^* alill^^ i^>c^ ^^rf. 
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1020030034498 #^ 2004/3/17 

<47> #7l PWM ^SK^^r, #7l ^1 1 cy^^cfo] og^^o. o^^e^n]-^. efl 

<48> A o V 7 ] oP^ SAl7 )- i oj-g-^^ ^j-g- ^lO S flcf. 

<49> A o V 7 j ^o^c^ ofl^^jo} s^ol ^s^s. ^H^JI, S e |oj ^4^ofl cflt!" PWM7> 

t^iL^, Aj- 7 ] «53j^ S A]7l «|7l3:^^iLl- #^Rr Bl^^H 5flo]E ^M-^Sf; #7l 

<so> ^ 7 ] £\v$]x\ efloje ^5ll°d ^s^r Xl^o}- ^^ofl tc)-eH 

^ S^^, ^^aA]7lSl 7>^£l^ ^efloj ^s>^# ^*>J2, #71 Helled ^sHMl tfl# 
PWM7>^^^, #71 <aj^aA]7l *g = Sl «|7ls^^a.# #^H= ^^.#^^1^-; #71 PWM 

7>^^^1 ^SJM, ^^fiAl7l = «MS^3K^& 7>^A]^ #^*Kr 7V^PWM^-7ll^; 
#7l 7>£^ H-71 S^^^ofl ^7l£H ^^^M" ^^^71 ^S-S. *liHRr 

<53> a o > 7 ] 7}^PWM^^1^, ^ &<£°] 7>^^0.5. <y^^ afl, Oj^^ 7>^# 7> 
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1020030034498 #^ <£t.}: 2004/3/17 

<54> ^>7l 7>^PWM^7ll^, ^^^^ tfl*IM 7>^£l^ 7><£ PWM ^fif <^ *fl 1 S3 3 # 

3l£f; ^-71 i SJ^XI-I- pwm 7i^*v ^sl-slfe 

iM^^sHr* #3*Rr wl JSl^lr^m 

<57> a. ^$3.*] 7)°) 91*] ^] T^Hr 2:^*1^, ^^Ti)^^eflolo] sg)] 

°J (LCD Frame Frequency)!- <£^Ir ^ £SIL^^ = eft o] e ^jo] 

^-(refresh rate control driver )(200)» ^E^trCf. ^7} XH-¥-(200)^, ^aMKOS)* # 

<?i^^H ^3 PWM ^-3Hr» 7>^ ^dn^7] ^tr ^#£]^r ^-7] *1M^(230H1 

<58> t^ofl^ on 71(230)^, ^B^-^Ei, PDA, SE^r cfl^B. & ^1 °l-g- 

^tt aAl^l-^o] cn^^ A ] 7ll . 14^4. ^-7] ofl^ S Al 71(230)^, ^-7) BlHeflAl ^ 
^-¥-(200)^ XH1- W ofl^^^eflo) ngfloj 60Hz*lH 57Hz zl^jl 45Hz 

^-§r ^l^Sl-*>7l ^tr *RHMi S^sl^^l^f. ^-^M ^^Ei PDA f-<*1H wflE| 
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1020030034498 %;% <Qx}: 2004/3/17 

<59> # 7 J ofl^^Al 71(230)^ Ul^i (210)^ # ^ 5*1 4! M 

tt. stb, A o v 7l Hlc]^. ?lHt-eU210)£] *IHS Hefl°J 7}<£ ^H*^. 

<eo> S^, £ ^6fl>Hfe- A oM ^5*1 71 (230)^1 EefJ ^^7> 7>l£ € «fl, q%3.A]7] 

(230)3 5*1^5.31 ^r^HrS 7]-^ 2^3Hr ^-i; 5L^-*Vcf. #7l ofl^tq^eflo] 

5.*) ^H(260)^r, <^^^i#eflol^ ^ 7l# 3,^7] ^£H*l^ ^i7>olcf. 14 

eM ^-71 5*1 ^^(260)21 H-7l>flcH^H^ n*eM #7l ^^^^^^ (220)5] #7l7> cj-a 

<6i> #7] ow^ SAl7 ] ^H(260)^l l|7l» a£*M iflaJM #71 slHeflAl eflolH ^H«- 

(200H*| H-7l2:^^Jt4, 7>^ PWM ^ill- ^l^^-ZL, 7>^ PWM *JJl #7l 
^(230)* X^-tb^-. ^71 ^7l^H^-(230)^, n>ol^ ^ S MSC *>olaS5.3.4*1* 

<62> ^, £Al£jjl 01^ A l °f| *~) ^ , ^5*l7l ^H* ^^H«-0) ^#0] e^irefl 

*1 ^H«-7> w| 7 l^)o] w.oll^ ^<8*>aL 91^ ^Efll- M-B}qlJI olcf. o]%£: 

alf^ ^^EloflAi S^l^l, ?1J±=^ ^ ^£#*13 t^H^- X) 

c H : t-# 3H1 ^ ^ahi# u}e1-^ji oj7l uflg-oicf. zieiq- #71 «*) 

3 5*1 713 7>^ 5efl°J ^bHMI 7>^ PWM ^Jit s|s #3*Hr e)53l*l efloi 

H olcf. x%^*\ # 7 i «]-7MH-¥-^- sl^eflAl efloiH alH^fMr, ^1 «Sj35*l7l 

<63> # 7 i 7 }i£ PWM ^i^r, ^#3^ PWM £^-M*i 7>£ PWM ^if ^SM- nfl, H°ll 
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1020030034498 ^^ 2004/3/17 

2) 7}-<£w^* 150Hz^l^ 300Hz ^oj^. #7} 7}<£ PWM ^il^, O.Oll-B # 0.5Hz 

<64> aV 7 } ^7l^l<H^(230)fe, PWM £^-(240H H-71 3^ ^iLSh 7>€ PWM #^t.l 

cf. #7l PWM ^€r-¥-(240)^, ^MS^^l 7)^*) PWM ^if 7>i£i5lH o]^ Ei (250)5. 
7}^ PWM^: ^»lEi(250)^, 7>^^ PWM HSL^) trf^ <>]7}-*I<>M: ofl 

3^#3H^ ^^(260)^1 
<65> 5LAls] ji 01^ ^Aj^oil^ a o v 71 PWM i£ ^(240)1- 91^1(250)21- ^^}Jl 31 

^7] PWM ^«r^-(240)# «llwlEK250)ofl 5.^*1 ?H ^JE 7p§^>i4. °}?A 

A o V 7l ^]tf|Ei(250) oil #71 PWM ^^(240)31 T^-g- ^7HH ol^o^t}. 

<66> J$ 7 ] PWM 1^^(240)^ 11 ^Aj^lS. £ 4<=H1 £A]^1-J1 5>}CK ZL ^-fc #2^Ji 

^, 7>^ pwm ^J±» <y3*Hr ^^Hl ^^°*M: ^ ^15. 

BS] ol^^ji oit}. Aj- 7 j np N ^ B^^l^^(l)^ PNP^ B^1^bKQ2)7> <3 

^S^Jl ^-71 B^l^E^ 2| #6fl 7^V-i-(Rl ; R2,R3 ) R4)ol o^^JL ^4. 

<67> ^>7l efl^ #^ofl ^^(P)# ?fl3lflAlEi(Cl)7> ^^tf. 

^(P)^: -§-*lH ^71^ ^o] o^sq^t}. vtyz}*] ^7} 7}i£ PWM $}L7} ^7} i« 

— ^ <y 33-8: #*ih <y^si^ ^-f^, 7>^ pwm ^8i7> ^^J-^ ^ 

7] ^IJL^BHI Ol-g-^jl, n>Qj ( ^^ ( p H ] o]as)^ ^ o.^ oiaj^^ 7 >^ PWM ^ 

<68> a> 7 ] ^^^ ( p )o11 o^^^ ^7l^, OP <S^(Ul)2h <#7] OP ^B(Ul)^ ^33^1 

^l^r ^i^* £-ufl*>7l ^tt ^%KR12,R13,R14mS °1 ^l^f . ZLE)^. ^7j OP <SB(U1)£) 
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1020030034498 #a <g7}: 2004/3/17 

(Q3)7> <S^s)ZL 91^. 

<69> a o V 7 ] ^7)^ ^^r, ^#£]^r OP <^(U2HH 3\-f§ igA§& 0)^0^^^ 

PWM nJ-eM £2}- 5]^ ^-^^sj-^rl- ^ 71 ^ °1 ^ ■ =1^1 3- ^7} B^l^ 

bKQ3)tt, #71 ^71^] ^5]^ ^%o) rto]£ nfl, ^-7] 

(C2)^ ^^^^ol UB>S7fl ^ olt=^ ^S>7l ^*1H ^1 -g-5) ^1^14. 

<70> ZLS^Jl A o > 7 l ^^(p)^ l£Sl-5^ 7>^ PWM ^H^, 0P^H(U2)^ <y ^ ^7f^ 

^ ^€4. A o v 7l OP <^(U2)£] 5E nf-e- oj^^H ^7lS^^^.7> ^sH^c}-. ^-7] 
iM^^iLfe, ^^afll- ^ ^%KR18,R20)^ ^%KR21), sfl a] e^ (C20)^- ^-*1H «1 
^^<y OP <^(U2H1 ^^^cf. 
<71> cf^-o. ^ ^ o.^ ojifLo^ ^ofl rcfa- cfl ^ o) o] o]^ pwM ^^V*] 

o} ^^6]] cfl^flAi #^^.7lS. *1^. 
<72> i-E^-^^B^ p DA -0} *cfl7l7l^ ( X|i*flc>) A >-g-$^o11 rr|-e)-A^| <3)j *j i£ ^1 7l <3] H e flo] 

^^Hr* 7>^ ^-g-SRr ^ °1 *l\i*Z\JL <&r}-. <± , °»7$g_A)7)(220)2) ^}^^ ^7] ^ 

i|7l2:^-i- W ^Ei PWM ^^HrS 71-^^4. 
-2- «>^- ^r°l, ^i^l uflEiel(31) 3~ ^^eK32) #^<y*l 
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1020030034498 %% <Qt}: 2004/3/17 

^ ^^-^(30)1- 3§-n*] v\°]^(20)°))*\ Sq-ol 7>^^>4. #7l *}°l^(20)-£:, Aj^Efl A }-g- 
a-<?]*>Jl, ZL°\] nfs ^ flAl f oj.^^ (10)£ *L^«:t|-. 

OIE^ Hj-^AS Al^Eflo} A}-^^ ofl 0}*^ <^^S^l7l(220)^ H.efl«a ^Sj-^S 2:^ 
|A7} nfl, ^l^^-(200)^r SEf^ (210)# *lHS}<*) 3.*} 7) (220) 2) 1^1 

°J ^^Hr* 60Hz 57Hz -> 45HzS ^HtW. nalZL afl^ Jf(200)fe, #7l PWM 

^Ji^k ^ PWM ^34^011 ^3 H}<y ^til!- ^ "^S^SL* 

«| 7 ) afl©! -¥-(230)5. 

A oM ^-71^1^^(230)^, #7} H7lS^^i^l A ^^^1^(DC ^ S^r ^sf 
^ ^ Tr^ 7>^ PWM 3JiL<a B °J ^^l^lCDC ^ell 1 ! °$$] ^^9] 

-& -El ^M^JO* PWM £^-(240 HI 

#7] PWM ^SV«-(240)^r ( S. 4°ll H^S] JI ^HHH^ :£°1 ( ofl^^^^^olo) 

^31 ^^7> ^51-^1-^ olSf ^^sfl^ o]«lE^ g^l^H ^^S. ^AHl 7}^Al^ ^ ol 

S^lSlzL 5Utt ^aHHIa-1, PWM (250)^, A ^Aljrsl- B ^Aljr-g. o^s^ ^ 

^iL* (250)S. #^*Vcf. ^, Aj-71 B ^^A]^ fe efl^ AlHB <£^t\] 

^ ^51^ ^^(PHl t^l7l°l S^tt, ^- 7 1 ^^(PHj o]7}£l^ A]J> 

^1 7l^«fl^ ^-^l^Bj.^ ^S)-Al7lJl, oj^Tfl ^Sfii^r ^SL7} V}^L7}°1 0P°^5.(U2)2l U] 
#*H1 ^SH^^K ZISIZL Aj-7] 0P<SH(U2)^ ^^Rr, WM^^-M ^SM^ 
A^^-I- "^^nf. n)-^ #7] 0P^^(U2)^ ^- 0 J^^lit WlJESlH A JM #^^1-711 
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1020030034498 #^ Qx}: 2004/3/17 

<78> EC}- ^"71 B ^^^1^17> 0 ~ 31-SCPWM Bf<y ^f-E] 7>^ -» DC ^fi- S^r 7>^ DC 

^, 150Hz 300HzS. 7>^S)£^- ^Tjls)^, ^S]-^ 150Hz^l 

7>^^# %7\] 0.01V ^ 0.5Hz7> ^4. 
<79> OV^ 150Hz, 0.02V -»• 151Hz, 0.04V ^ 152Hz, 0.06V ^ 153Hz, IV -» 

200Hz, 1.02V -> 201Hz, 2V -+ 250Hz, 2.02V — 251Hz, 2.04V -> 

252Hz 2.98V — 299Hz, 3V — 300Hz7> ^cf. 

<80> a o > 7 ] ^>>§r1^Bflol(220)s1 Sefl°J ^4^7} 60Hz — 57Hz ^45HzS °fl , 

<8i> 60Hz ^ nfl, 

<82> {(60>4)+(60/2)} = 90, {(60>2)+(60/2)} = 150, 

<83> {(60>§)+(60/2)} = 210, {(60>4)+(60/2)} = 270, 

<84> {(60>§)+(60/2)} = 330 

<85> ZL^JL 57Hz <H nfl, 

<86> {(57>4)+(57/2)} =85.5, {(57>2)+(57/2)> = 142.5, 

<87> {(57>§)+(57/2)} = 199.5, {(57>4)+(57/2)} = 256.5, 

<88> {(57>§)+(57/2)} = 313.5 

<89> ZLiqjl 45Hz <Q 

<90> {(45>4)+(45/2)} = 67.5, {(45>2)+(45/2)} - 112.5 

<9i> {(45>§)+(45/2)} - 157.5, {(45>4)+(45/2)} = 202.5 

<92> {(45>§)+(45/2)} = 247.5, 7} &t±. 
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<93> o]nfl pwm 150Hz<HH 300Hz a>°15. -g^^-H.S., ^7} ^sK^H 

<94> 60Hz <H ttfl 270Hz °]JL, 57Hz ^ 256.5Hz°M, 45 h z ?J rtfl 202. 57> ^1" 7}^}v±. 

<95> ^v 7 i ^sHr!-^, a o > 71 dc ^ e^oil^ 60Hz H ^ 2.4V7]- 57Hz ^ «fl 2.13V7> 

£H 45Hz ^ nfl 1.05V°fl isfl^t}-. # 7 ] z]]^o) PWM ^^(240)^1 ^3 

7V^ PWM ^J±7> £M, °1 ^ H-7MH^(230HH DC QMS. a)3 

PWM -£r Bf<y ^H-tlJLS DC ^-ff€ * A>^-^cf. ^-7} e| 

3Hh w.(200)oflA^ 7>^£l^r ^^-felM ^eflog ^sHMl n}-eH -#7l<2l- 
^ ^1^71- gM^M-^C 230 HH PWM £^(240)3. #^ 7pg^K£4If. ^^Jit- 
<96> ofe^ ^7) Q\- ^ sj-^-S ^^i^H^l ^efloj ^sH^ o]t^E^ PWM ^^K^ 

^^lH 71-^sl^^lcf. 

<97> a, ^^^^^10.1(220)^1 HefJ ^sf^7> 60Hz^ ^ , «> 7 1 afl^^C 230 )<M^ 2.4V 7> 

^ PWM PWM ^^(240HH^7 ^"71 2.4V1- °J^}JL, 270H Z Sl 7>^ PWM ^ 

-S-i- ^tb^. °1 -^J^ "yttlEK250)^l ^^Sl^L, ^^£1(250)^ <#7l ^^K^l -g^l^H 
£ 5*fl S^lSlJl #^s}-^-gr ofl^^^s^ol b»H(260)S #^*>cf. 0 H^ <3 

H^S* F = 30 olcl-(60Hz2l 4^11^71- 240°lJl, ol ^ 2 704 wlilLS}-^ 30^1 

°1 7> tq-el-Ai F > 15 S^l- ^^-^1 7>^*H ofl^cl^Eflol SJS^ o]-^ -g^O. 

S H"7l 7> T^H^Cl-. 

<98> ^*v > ofl^ i^^eflol(220)Sl ^A^A 57Hz^ nfl , ^ *)H ^(230)<Hl^^ 2.13V 

7>^ PWM pwm ^^(240)^1^^ ^"71 2,13V* ^^^Jl, 256.5Hz^l 7>^ 
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PWM #^4. °1 ^l^^r ^£1(250 HI ^34^, ^1^^(250)^ <$7] ^4^r°fl %-7] 

s\o] £ 5 6J1 iEAjsjji oi^ ^^.g. -^t^-f eflo] ig = (260)3. #^4. oH<q aj-jt^j. 

^ ^^=^£* #^*Kr St, F = 28.5 °14(57Hz4 5tifl^7|- 285S1J1, o] 256.64 aliE§> 

<3 28.5^ *}o]7\ 444 F > 15 ^ 7>^*M ofl^^^^o] ^n- 

<99> n>4 rto^ _ <^^^^#eflol(220)^ =Eflo] ^4^7} 45Hz«J nfl, ^-7l>H 4 ^(230)011 4 tt 

1.05V 7>i£ PWM #3^4. PWM ^-¥-(240HH-b #7l 1.05V* ^^^>J1, 202.5Hz£| 

7}<£ PWM #^*V4. °1 4Jl^ <>144(250)°1| SJ^SlJl, ^4(250)^ <%7] ^4^r°fl 

°J^^£# #^4^ F = 22.5 °14(45Hz£l 5«fl^7> 225°] ZL, o] ^ 202.54 4 
ja*V^ 22. 54 44 7> 44a| F > 15 S^il: ^ 7>^H ^41-3H = 

^ H-7l7> *H444. 

<ioo> ojsq. ^-o] a. oB^^eflojo} ^s).^ sefloj ^4^(v S ync)l- ^^Jl, °] = 

31 °J ^4^1 ^r4 &tt °J44 PWM ^4^5. £4°1 7 }^?1] 4^ 44^ 2.3= <^44 

1- ^4^-3.4, °n^^^#Eflo]^ 7>€. = 2fl^J ^4^ y o V ^ # 7>^*>7fl ^4. 
<101> o]^- vfl-g-^ ^*fl ^44^ «V^o^ 7l^A>^ PJ^].^ o>u)^ fj$H4 

4 < 8=^r ^ ^ <T^H 7^4-g- ^ ^olcf. 444, a. «v^o^ *}o^ ^ 

44 ^Ml?v ^^ofl 7 144 vfl-g-o.^ t!r^4£r 334 444 ^-4 ^44 4*fl ^44 
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<102> <#o]}A] JL £ ^<>\] 4^- ^^tq^Seflo]o) o]^£i Sg + S.^ 

<104> ^T^-g: tl^E^ PWM ^2>^# -H^iLS *H 7}lg^AS ^ -g-^Hfr ^ o] 

<105> f ^-^^ o]tf|^ ^ # ^.g.^^ ^3 ^^-oj ^^^^S^olo] S.^ 

°fl £tt PWM ^^HM" ^ ^fl^Rr ?A°] 7}^}^-. 

<106> £ «- Sg^, PDA^ ^^-§"7171 ^ Bfl^H ^ 3^3, H- y J 

(Mobile Display) ^ ^ Aj-g-sR^ s-E- ^6\] 7>^>c)-. 

<107> n^l^O.^. -a igxg HflE^ A}-g-^ ^tfl-g-7l7loflAi 7 }-l£ = 2fl<3 
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[^U- 1] 

7f^A]^ #sj*Hr pwm 

^"71 PWM ¥.^#2) 7}*H& i|7|S^^4^°fl ^7l£]^ SJ^^^ °-^^S^7l ^SS. 
#Wcr 91^9 S.^}^ ^5)^- ^SAl7l^ 91^] ^^Hr S^^l. 

2] 

^71 PWM ^SH^^r, <H^^ ^ 7>^^ O.S. n, <U$& 7}^^r 7} 

T^lJl, ^^^^ vflSj ^4^5. 7^£l£^ ^Tfl^ ^ S^IS ^ ^^S^l7l^ ^ 

[^t 1 * 3] 

*fl 2 *<H1 5U<H>H, 

^7} PWM ^«r^^, <H^^ vfloflAi 7>^s)^ PWM ^^Rr *fl 1 <a^ 
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*r# #^Hfr alH^clf JE.^^ ^s]^- °»^S.X\7]2] <&*\&\ sg^**^ ^^Hr 
4] 

^"71 PWM ^-7] 2fl 1 ^^^9] <$n&-^ <Q?$$M*Y^ #a^Kr efl 

^Aj^B^^:^: i=1 nM^fe- ^S^l 7] 2] ol^e] fii^i ^sj-^ 

5] 

*fl l *<H1 sa<H*l, 
6] 

5 %H1 

7>^^^.Sf, ^-71 ^^S^l7l w| 7 ) ill- #§^Rr el^eflAl gflolB 2lH«-<4; 
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l^^-ty 7] 

*H 6 *<H1 9X°1*\, 

^7} eflo]E aflo^^l sefj ^l^«>o> n e fl<y ^sj.^ 4^ 

ofl^ S Al7lo11 SAl^^.^ aflo^^. M]Z]SL flHSBlt d ^S.*} 

8] 

7 *<M1 $a°H, 
9] 

#7] PWM7><?l^iioll <?!§-S|H, ^^^^71 ig = <£| ^ 7} 2^SF^1- 7>^A] ^ #^^>fe 

7>^PWM i a^^; 

^1# ^IHH T^^fe °^^a^7l^ o]lHEl ^sHr 2^« 0 >^. 

[3^* 10] 

9 %H1 
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11] 

*fl 10 %H] 

7}-^PWM^l^r ( ifl°fl>H 7>^£)^ 7}*£ PWM ^fl- ^ *)1 1 <^ ^ 

^7} *fl 1 #«H^ PWM 7l^t> #sM3^r 

^71 ^ ^"71 2 SJ^^Tflfil tilH^H, 7}&Q ^7]2i^S\- 
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1] 



bias 



El Ml Of Ol 



2CI2 



HIS El 



3* = BDS 



HI MIOK3I- 
OfOIOII^OIIOI 



200-k 




□K)IS 



^20 
^-201 



IS 



^-203 
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C£ 2] 




.^30 



-c 20 



31- 



•180 



OH EH £l 



CMOS 



-*r 21 



ACCHgiH 
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[£ 3] 



SSxilfll(OS) 



^200 



£JHaiAIEllOi^(LCD Frame ^IIr40 
XilCH¥ 



.210 



dips &^mz-\ 

:Vsync 60Hz->57Hz->45Hzs 
LCD Frame ^Hr^M im 



.220 



^ap^saioi 



:LCD Frame 
(Vsync:45Hz) 



:LCD Frame 
(Vsync:57Hz) 



:LCD Frame 
(Vsync:60Hz) 



»3I »IOf¥ 




}^ PWM 12 


A 




B gJ^ 

,-240 




^Hr4>Pr£ PWM)0II g}| 301 



.260 









Vsync:45Hz 

f=ABS[202.5- (45*n)] 
n=1,2.2.... 

f=22.5^ 150I#S 




Vsync:57Hz 

f=ABS[256.5- (57*n)] 
n=1,2,3.... 

£l±3t f=28.5^ 150|&gJ 




Vsync:45Hz 
f=ABS[270- (60*n)] 
n-1.2.2.... 

a±1t f=30^ 150I6JS 








Vsync:45Hz 

:lcd sggg tttiiata 




Vsync:57Hz 

:LCD 2}9g^ B>«**S 81 £ 




Vsync:60Hz 

:LCD tttilVB 2i£ 
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4] 

B 

PWM S3 
^ El 4- (on duty XII 01) 
or DC Voltage dim 




ch 2.00V ch 10.0V M 1.00ms ch 1.08V 
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